WO 2004/006181 



1/19 



10/519252 

PCT/US2003/020225 




BEST AVAILABLE COPY 



10/519252 

WO 2004/006181 PCT/US2003/020225 

2/19 




FIG. 3 



WO 2004/006181 



10/519252 

PCT/US2003/020225 



3/19 



IDENTIFY OBJECT 



POSITION SCANNER 



I 



402 



404 



COOPERATIVELY OPERATE 
POINT AND COLOR SCANNERS 



COLLECT AND STORE IMAGE 
DATA 



MEASURE GEOGRAPHIC 
POSITION OF SCANNER 



406 



408 



410 



MEASURE PITCH, ROLL AND 
FACING DIRECTION OF SCANNER 



STORE POSITION 
INFORMATION 



DEVELOP POINT CLOUD 



I 



ASSOCIATE POINT CLOUD 
WITH COLOR DATA 

I 



ASSOCIATE POINT CLOUD 
WITH POSITIONING INFO. 



412 



414 



416 



418 



420 



B 



► A 

FIG. 4 



WO 2004/006181 



4/19 



10/ 519 25 

PCT/US2003/020225 




ASSOCIATE WITH SURFACE(S) 
OF MODEL 



I 



MODEL AVAILABLE AS 
DATAFILE 



426 



428 



430 



432 



434 



FIG. 5 



10/519252 



WO 2004/006181 



5/19 



PCT/US2003/020225 



106 



r 



102 



604 



r 



606 



MEMORY 



602- 



COMMUNICATION 



L 



622 



PROCESSOR 



608 



USER INTERFACE 



PRELIMINARY 
REGISTRATION 



610 



108 



r 



626 



COMMUNICATION 



624- 



MEMORY 




PROCESSOR 



628 



USER INTERFACE 



GEOMETRIC 
MODELING 



630 



632 




634 



FIG. 6 



WO 2004/006181 



6/19 



10/519252 

PCT/US2003/020225 




WO 2004/006181 



7/19 



10/519252 

PCT/US2003/020225 




FIG. 9 



WO 2004/006181 



8/19 



10/519252 

PCT/US2003/020225 



634 



1004 



LIBRARY 



SOURCE 
TEXTURE 



100; 



COMPLEX 
TEXTURE 



1010 



Z7 



1002 



TEXTURE 
DIRECTORY 



1012 



TEXTURE 
ENGINE 



1006 



I - —4 » 



GUI 



TEXTURE 
SELECTION 



1014 



y 



SOURCE 
TEXTURE 
OPERATIONS 



1016 



COMPLEX 
TEXTURE 
COMPOSITION 



1018 



Z7 



FIG. 10 



WO 2004/006181 



9/19 



10/519252 

PCT/US2003/020225 




FIG. 11 



WO 2004/006181 



10/19 



51925 

PCT/US2003/020225 



1012 



1202 



DIRECTORY 



1206 



IDENTIFIER [ - 



1208 



NAME | 



CREATOR 



1210 
1212 



DATE/TIME 



' — | DESCRIPTION 



1214 



TEXTURE 



1204 





1206 


IDENTIFIER 


-J 




1216 


IMAGE 






1218 


TEXTURES 






1208 


NAME 






1210 


CREATOR 






1212 


DATE/TIME 




1214 


DESCRIPTION 


r 



FIG. 12 



WO 2004/006181 



11/19 



10/519252 

PCT7US2003/020225 



CO 



CM 
CO 




00 

o 

CO 



CM 
O 
CO 



<8 



JQ 

£ 



2r 
2 



r 




- CD 



O 
_co 
CD 



CO CO 

3 3 



§ CM 

il 



CO CO 

3 3 



t- N CO 



JQ 

E 



CO 

o 

$2 co 



CM 
CO 



CO 



S 

CO 



o 
E 

CD 

CO 



2 

CO 



CO 



f 

o 

g 



WO 2004/006181 



12/19 



10/519252 

PCT/US2003/020225 




FIG. 14 



'19252 



WO 2004/006181 



13/19 



PCT/US2003/020225 




10/519252 

WO 2004/006181 PCT/US2003/020225 

14/19 




WO 2004/006181 



15/19 



SCANNING COMPLETE 



10/51925 

PCT/US2003/020225 

1702 




1704 



YES 



"1 
NO 

i 



PROVIDE INDIVIDUAL 
SCANS 



I 



PARTITION EACH SCAN 
INTO SUB-IMAGES 



I 



DEVELOP LINE FOR EACH 
SUB-IMAGE 



1706 



I 



STORE LINES IN OUTLINE 
DATA FILES 




MANIPULATE AND 
COMBINE OUTLINE DATA 



1760 



1762 



1764 



1766 



1768 



AUTO 



MANUAL 



COMBINE SCANS USING 
POSITION INFORMATION 



FORM PRELIMINARY 
MODEL 




1716 



1718 



NO_l 



YES- 



MANUALLY MANIPULATE 
IMAGES 



I 



FORM PRELIMINARY 
MODEL 

I 



PROVIDE MODEL TO LAB 
COMPUTING SYSTEM 



1708 



1710 



1712 



FIG. 17 



10/519252 



WO 2004/006181 



16/19 



PCTYUS2003/020225 



FURTHER MANIPULATE 
SCANS 



1726 



1ST 
TECHNIQUE 



2ND 
TECHNIQUE 



1 


f 


JOIN POINT 
CLOUDS 




f 


D — 


DETERMINE 
SURFACES 



1728 



3RD 
TECHNIQUE 



DETERMINE 
SURFACES 



APPLY 
TEXTURE(S) 



1730 



JOIN POINT 
CLOUDS 



1734 



1736 



1738 



DETERMINE 
SURF ACES 

I 



DETERMINE 
OUTLINES 

I 



JOIN POINT 
CLOUDS 



1740 



1742 



1744 



MANIPULATE COLOR 



1732 



1 ^1748 




YES 



1 


r 


APPLY 
COMPEr 


HEIGHT 
NATION 



DETERMINE FINAL 3D 
ELECTRONIC MODEL 



1750 



1752 



FIG. 18 



WO 2004/006181 



10/519252 

PCT/US2003/020225 



17/19 



CAPTURE/GENERATE 
IMAGE FILE 



I 



CREATE DIRECTORY(S) 
WITH UNIQUE ID 

z 



ADD ATTRIBUTES TO 
DIRECTORY(S) 



FORM SOURCE TEXTURE 
WITH IMAGE FILE 



1902 



1904 



1906 



1908 



CATEGORIZE SOURCE 
TEXTURE WITH UNIQUE ID 
I 



ADD ATTRIBUTES TO 
SOURCE TEXTURE 



1910 



1912 



H 



LIBRARY 
MODE 



DISPLAY TREE 
STRUCTURE 



SCROLL TREE 
STRUCTURE 




1914 



SEARCH 
MODE 



CHOSE SEARCH TERMS 
AND FIELDS 



DISPLAY SEARCH 
RESULTS 



YES 



' — NO 




1924 




FIG. 19 



SELECT SOURCE 
TEXTURE 



WO 2004/006181 



10/51925 

PCT/US2003/020225 



18/19 



^-1930 




r 



1968 



ASSOCIATE WITH 
SURFACE OF 3-D MODEL 



1938 



POSITION 



CAPTURE 
TRANSFORMATION 
OPERATION 



1936 



K 




YES 



SOURCE 



TEXTURE 



1940 



I 



ASSOCIATE SOURCE 
TRANSFORMATION 
PROCEDURE 



1942 



I 



ASSIGN UNIQUE ID TO 
COMPLEX TEXTURE 



1944 



I 



ADD ATTRIBUTES TO 
COMPLEX TEXTURE 



FIG. 20 



WO 2004/006181 



19/19 



i 



PCT/US2003/020225 




1958 



ASSOCIATE WITH 3-D 
ELECTRONIC MODEL 




1962 



1964 



FIG. 21 



STORE 3-D ELECTRONIC 
MODEL 



AVAILABLE FOR EXPORT 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



l_J FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




